INTRODUCTION
The oral health benefits of regular dental attendance are well documented. Levels of total tooth loss and untreated caries are reducing in those who attend regularly. 1 Chronic severe periodontal conditions are worse in those who have not attended the dentist regularly. Regular dental attendance has also been found to be associated with reduced levels of dental anxiety in Scottish schoolchildren. 2 However, in 1988, 22% of a large sample of UK adults stated that the cost of treatment was an important barrier to dental attendance. 3 Oral health inequalities have been demonstrated within the UK and also in Scotland. 1 It has been shown that those whose oral health status could be improved by more regular attendance are also those who considered cost a barrier to dental attendance. 3 In an earlier Scottish study, carried out between 1962 and 1981, it was found that patients' charges were associated with a reduced demand for dental care but that other factors such as the availability and accessibility of dentists had a greater effect on numbers attending for dental examinations. 4 Patient charges for dental examinations were introduced in 1990 and the number of dentists practising in Scotland has increased in recent years. It was considered useful to re-examine the relationship between cost and the uptake of dental treatment within the NHS in Scotland. In the first instance it was decided to consider dental attendance and the cost to the patient of a dental examination.
METHOD
Figures for the number of examinations of Scottish adults (Table 1 ) and the number of dentists practising within the NHS in Scotland (Table 2) were obtained from the Scottish Dental Practice Board. The study period 1982-1998 saw the introduction of continuing care and capitation schemes, the introduction of the new GP17 form with various examination categories and a change in presentation of data from calendar years to financial years. This represented a challenge in continuity when collecting the figure for yearly examinations. From 1982 until September 1990, the total number of examinations included normal and trauma examinations. From October 1990, the total included clinical, extensive clinical, full case assessment and treatment summary. Between October 1990 and March 1991, data was presented on both old and new forms and added together to give the total number of examinations for this period.
Because of the differing examination categories and for continuity with unpublished data prior to 1989 and subsequent published data, it was decided to confine this study to all Scottish adults aged 18 years and over in both the exempt and
I N B R I E F
• Improves reader awareness of barriers to dental attendance and the importance of cost to the patient of a dental examination.
• Patients' attendance patterns might be masked by methods of data presentation.
• Provides a method to obtain a continuous data set and a method to measure the possible effect of charges unconfounded by availability of dentists.
VERIFIABLE CPD PAPER
RESEARCH non-exempt categories. The exempt categories in the British National Health Service comprise pregnant and nursing mothers and those adults aged 19 years in full time education. There are other categories of patients who are not exempt but whose charge is borne by the Department of Social Security. These comprise the unemployed, those on low incomes receiving income support or family credit, and those on disability benefit. Some of the pre-1991 data included categories of 16-18 year olds (dentures-school exemption, not exempt, expectant and nursing mothers). These were divided by three to give an approximation of the number of examinations for 18 year olds in these categories.
Figures for the costs and patient contributions for dental examinations (Table 3) were obtained from the British Dental Association. As the change in examination costs occurred at different times in the year and in some years twice in the same year, the average cost for the year was calculated ( Table 4) .
The number of examinations per month per dentist was calculated and these values were compared with the figures for the average cost to the patient of a dental examination (Table 4) . The data was analysed using Regression Analysis for 1982-1998 data (Genstat 5, Edinburgh University Computing Services) and Restricted Regression Analysis for the charged data 1988-1998 (Genstat 5 EUCS).
Data were grouped into three categories of number of examinations per month (80-85, 86-90 and 91-96) and three categories of mean examination cost to the patient (£0-£1.99, £2-£3.99 and £4 and over). The 3 x 3 grouped data (Table 5) were analysed with Fisher's Exact Test (StatExact, Cytel Statistical Software, Cambridge, MA, USA).
The difference in means between charged and uncharged data was calculated as a percentage.
RESULTS
Between 1982 and 1998, the number of examinations per month per dentist reduced from 95.71 in 1982 to 86.98 in 1998, while the mean cost to the patient of an examination rose from zero in 1982 to £4.49 in 1998 (Table 1, Fig. 1 and Fig. 2 ). There was a significant (p = 0.001) association between the examinations per month per dentist and the cost to the patient of an examination (ANOVA, Genstat 5, EUCS). However when the regression analysis was repeated for the restricted period 1988-1998, when there were charges to the patient, then the results were not significant (p = 0.317). For the grouped data, Fisher's exact test gave an asymptotic p-value of 0.024 and an exact p-value of 0.0039 (Table 5) . 
RESEARCH
The difference in means of dental attendance between charged and uncharged data showed a reduction of 7.6%.
DISCUSSION
Between 1982 and 1998 the total number of examinations of Scottish adults has increased from 1,564,330 in 1982 to 2,106,413 in 1998.
Although the total number of examinations in Scotland is increasing, the number of examinations per month per dentist is falling. The extent of this fall is still small but it would be interesting to speculate what level of price increase would be prohibitive and produce a large reduction in the examinations per month per dentist. As the restricted regression analysis has not produced a significant result, it would be unwise to predict at what point there would be a large reduction.
This study has been limited to initial contacts, ie dental examinations. Charges for other items of service were introduced not long after the beginning of the health service and have therefore been in operation for a considerable time. Further study of the effect of cost on treatment choice might reveal larger reductions in the numbers of certain items for example root treatments and crowns.
We have seen that those groups most in need of improvement in oral health are those who have selected cost as a reason for non-attendance. 3 Anxiety and fear are still major barriers to dental attendance and it has been shown that reduction in anxiety might be associated with more regular attendance. 3 Gradual increase in cost, by gradually reducing attendance, could in turn produce an increase in dental anxiety, thus perpetuating the cycle of non-attendance and a reduction in oral health status. As our aim should be to improve the oral health status of the population, we should be attempting to remove or at least minimise the effect of cost as a barrier to dental attendance. A target was set that less than 10% of 45-54 year olds in Scotland would be without their own teeth in 2000. 5 However in 1998 almost 20% of Scottish adults in this age group were still edentulous. 6 It is possible that cost may be a factor in patients' treatment choice.
There are other factors which could be influencing dental attendance. The factors related to cost include: a) cost of living as indicated by retail price index b) levels of employment c) average earnings.
Factors related to the numbers attending depend on the count and age distribution of the adult population. While the population of Scotland during the experimental period was gradually decreasing, the numbers of adults 18 years and over is increasing. Further study of these factors will enable better understanding of the effect of cost related barriers on dental attendance.
There may be other factors contributing to numbers attending which are not related to cost. Levels of education and perceived need for dental treatment are included in barriers to dental attendance. 3 The move of many dentists from NHS to private practice may affect the numbers attending for NHS examinations.
CONCLUSION
While it cannot be assumed that there is a direct relationship or causal effect of cost on dental attendance, it has been shown that there has been a significant reduction in dental attendance of Scottish adults in the NHS with the introduction of patient charges. The null hypothesis, that there is no difference in the uptake of dental examinations by Scottish adults 18 years and over with the introduction of charges, can be rejected. The difference in attendance amounts to a reduction of 7.6%. 
